The endothelial nitric oxide synthase (eNOS) encoded by the NOS3 gene is responsible for the synthesis of a vasoactive endothelium-derived nitric oxide (NO). The genetic polymorphism of this gene explains, in part, why some people are prone to develop stroke than others. In this study we conducted a case control study in Bahrainis to investigate "for the first time" the relationship between NOS3 894G > T (rs1799983) and 786T > C (rs2070744) polymorphisms with the stroke predisposition in Bahraini population. Detection of NOS3 polymorphism was performed by PCR RFLP genotyping method.
Introduction
A stroke results when the blood supply to the brain is suddenly cut off or interrupted. This can occur when a blood vessel in the brain or neck is blocked or bursts, leading to brain cells' death. Stroke is now a fourth leading cause of death in the developed world [1] and it is a major cause of adult disability. The disease receives an increasing global importance due to its high incidence and mortality which occur as a consequence of adverse lifestyle changes, that increase peoples' predisposition to hypertension, diabetes, heart disease. All are risk factors of stroke [1] [2] [3] [4] .
Over a third of stroke deaths occur in developing countries [3] . Arab countries constitute populations with a lifestyle and diet that may influence stroke risk. The incidence of stroke in Bahrainis is rising over the last 16 years (110/100,000) [5] compared to the incidence of 57/100,000 reported in 1995 [6] .
Stroke is a multifactorial disease, results from a combination of several risk factors, both environmental and genetic factors [7] [8] [9] [10] [11] . Nitric oxide synthase3 gene (NOS3) of the endothelial cell "located on chromosome 7 (7q36) has received a considerable attention as Nitic oxide (NO), a powerful short-lived vasoactive substance, is constitutively produced from L-arginine by the enzyme eNOS [12] . NO plays a crucial role in the relaxation of vascular smooth muscle [12] . It inhibits platelet and leukocyte adhesion to vascular endothelium [13] [14] [15] . In addition the augmentation of NO production increases cerebral blood flow, which can lead to neuroprotection during brain ischaemia [16] .
Case control epidemiological studies or meta analysis on NOS3 polymorphisms although they showed conflicting results; however, some of the studies demonstrate the NOS3 as a significant factor in the development of stroke [17] [18] [19] [20] .
As the stroke incidence is increasing in Bahrainis; the knowledge of the conventional risk factors perse is not sufficient to absolutely predicting the development of the stroke process, therefore it is important to understand the genetic contribution to disease predisposition, which might help to apply successful preventive strategies and targeted treatment. Given the importance of the NOS3
gene; this study aimed to investigate "for the first time" the involvement of the NOS3 894G > T and 786T > C polymorphisms in stroke predisposition within Bahraini population. 
Materials and Methods

Demography
The Bahraini population consists of an Arabian Peninsula population. The Bahrainis represent 61.9% of the population, whereas 38.1% were non-Bahrainis [21] . 56% of the population are within the 15 -64 age groups and those above 65 age group were 3.4%. Consanguineous marriage is common among families which explains the homogeneity observed among the Bahrainis [22] .
Sample Collection and DNA Extraction
Blood was collected in EDTA tube from 93 of proven stroke patients who were Genomic DNA was extracted from EDTA buffy coat by the MAGNA PURE and the quality of DNA was checked on Nanodrop Spectrophotometer.
Genotyping of the NOS3 Polymorphisms
In this study we conducted a (PCR-RFLP) analysis of NOS3 identifies G to T 
Determination of Plasma Nitrite/Nitrate
To evaluate NO production; the plasma levels of nitrite ( 
Statistical Analysis
SPSS version 21 statistical package was used to count the genotype, chi square, P value, odds ratio (OR) and 95% confidence interval (CI).
Statistical significance was determined at P < 0.05.
ORs with 95% CI was used to assess the strength of the association of the NOS3 gene 894G > T and 786T > C polymorphisms of with risk of stroke predisposition.
Result
A case-control association study recruited 93 unrelated Bahraini stroke patients and 86 healthy control Bahrainis, revealed the presence of the three types of stroke; ischemic 91.4%, hemorrhagic 7.5% and transient ischemic attack 1.1%.
55.9% of the stroke patients were males, 44.1% were females with no significant gender difference (P = 0.74) ( Table 1) . 57.8% of the male stroke patients are within age group ≥ 40 -65 compared to the 39.1% females in the same age group.
28.9% of the cases have previous stroke (P = 0.001, Odds = 1.4, CI 1.2 -1.6)
indicating the significance of the previous attack as risk factor of the disease, however, a family history of stroke was not found to increase the risk of stroke (OR = 0.11) ( Table 1) . We conducted the analysis for the two polymorphisms considering mutant and controls.
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role of this polymorphism against stroke in this population (Table 1 , Figure 1 ).
The level of nitric oxide in stroke patients was significantly low compared to healthy controls (P < 0.005).
67% of stroke are diabetics, of which 91.7% are diabetic for 5 -≤10 years.
Hypertension was reported in 71.4% of the cases, of which 88.9% are hypertensive for 5 -≤ 10 years. More than half of stroke patients (52.1%) have different types of heart diseases ( Table 1) . High frequency of diabetes, hypertension and heart diseases (65.4%, 69.2% and 46.2% respectively) are reported in patients who have previous stroke. More over 50% of the cases with previous stroke are diabetic and hypertensive. 
Discussion
Stroke was known to be a third leading cause of death globally but since the early 20 th century, the stroke mortality has witnessed a decline in the developed countries [1] , on the contrary, the incidence of stroke in Bahrain is doubled during the last sixteen years [5] [6]. This could be explained by extreme changes in the lifestyle [5] that lead to the increase of risk-factor prevalence such as sedentary life, smoking, hypertension, diabetes, atherosclerosis in this population [5] .
Although stroke is a multifactorial disease; a strong evidence of the genetic contribution to disease predisposition was reported in previous studies [7] [8]
[9] [23] [24] . To the best of our knowledge this is the first genetic study of stroke World Journal of Neuroscience Our result revealed a significant association of the mutant 894GT + TT genotypes of the NOS3 894G > T polymorphism with stroke predisposition (χ 2 = 4.36, P = 0.037) which is consistent with the finding of the previous studies [27] and those conducted in Korean and other Asian population [19] [20] . This indicates that NOS3 894 G > T polymorphism is a predisposing risk factor of stroke in Bahraini population and having the mutant genotype (GT and TT) confer two folds excess risk of stroke (OR = 1.936).
In contrast an association of the NOS3 786T > C polymorphism and the stroke predisposition (P = 0.023) suggesting that the mutant C allele might have a protective effect against stroke in this population, however the strength of this association was rather low (OR = 0.484).
About half (46/93 (49.5%)) of stroke cases are at age ≤ 40 -65. Previous stroke is a significant non-modifiable risk factor of the disease (P = 0.001, OR = 1.4).
50% of the cases with previous stroke are diabetic and hypertensive.
Also the disease risk factors of stroke (diabetes, hypertension or heart diseases) were reported with high frequency among stroke patients (67%, 71.4% and 52.1% respectively). 91.7%, 88.9% are diabetic or hypertensive for 5 -≤ 10 years respectively. All these indicate that the stroke and the disease risk factors attack people at the reproductive age and reflects the consequences of adoption of new [29] , that expected to increase peoples' predisposition to these diseases at early age, which is an alarming situation that cause socio-economic burden to both the family and health services. Given the crucial role of the NOS3 in the relaxation of vascular smooth muscle [12] [18], the NOS3 polymorphisms might play role in the susceptibility to diabetes, hypertension or heart diseases and this need to be elucidated This finding reflect that "beside the genetic contribution", the role of the lifestyle in the predisposition to stroke or to diseases causing stroke should not be ignored.
Conclusions
Our results clearly showed an association of the functional exonic variant NOS3
G894T polymorphism with the stroke predisposition in Bahrainis. High fre-World Journal of Neuroscience quency of diabetes, hypertension or heart diseases among stroke patients reflects the important role of these diseases in stroke predisposition and their occurrence at a reproductive age must raise the attention of health services to implement strategy that allow both an early identification of individuals susceptible to the disease and to improve diseases' risk factor management.
In an attempt to reduce a possible occurrence of population sub structure which is one of the drawbacks of the case-control study design, we recruit in this study only the Bahraini Nationals.
Given the fact that there is a strong consanguinity within the Bahraini population, further study including large samples is recommended and it is expected to provide more evidence for the association of these polymorphisms with stroke predisposition in this population.
